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Immunological aspects of experimental pyelonephritis. H. Losse,
H. Loew and H. Intorp, Münster, W. Germany. Hemagglutination
reactions with sera from rabbits with experimental hematogenous
E. coli-pyelonephritis revealed high titers of antibodies against
Escherichia coli. The E. coli antibody titre was significantly
lower when the experimental pyelonephritis was induced by retro-
grade infection. High antibody titres were obtained also when
E. coli were injected intravenously without induction of an
experimental pyelonephritis. Rabbits injected with heat killed
bacteria responded also with high titers of circulating antibodies.
Treatment with azathioprin had no influence on the antibody
production. Similar results could be obtained by double diffusion
gel precipitation tests. With the E coli strain 04: :H5 two precipi-
tation lines could be observed indicating the production of anti-
bodies against two different antigenic components. These anti-
sera permitted the detection of E. coli antigens in renal tissue,
even if virulent bacteria were no longer demonstrable in previ-
ously infected kidneys. Further experiments were performed to
find out if chronic kidney infections may cause the formation of
antibodies to kidney antigens. As could be observed, animals
with severe pyelonephritis formed autoantibodies against three
different kidney antigens. Studies on the organ specificity of
these antigens revealed that one is a kidney specific antigen,
whereas another antigenic component is present in kidney as
well as in liver. The third antigen is shared by E. coli and kidney
extracts. The different antigens could also be separated by immu-
noelectrophoresis experiments. Sequential studies on the antibody
formation indicated, that in this experimental model repeated
stimulation is essential for the production of autoantibodies. The
artificial induction of pyelonephritis in rats gave comparable
results. Sera of patients with repeated lower urinary tract infec-
tions and sera of patients with chronic pyelonephritis were
studied for antibodies against E. coli and kidney antigens. As
could be expected, the sera from patients with E. coli-pyelone-
phritis had antibodies against E. coli but this antigen had no
counterpart in human kidney extracts. In some of these sera
autoantibodies to a kidney specific antigen could be observed.
Apparently in humans, as in experimental animals, several
patterns of the immunological response exist. However, in sera
of patients with chronic lower urinary tract infections antibodies
to E. coli as well as to tissue antigens could not be demonstrated.
These observations indicate, that autoimmune phenomena occur
following severe pyelonephritis which may contribute to self-
perpetuation of renal disease.
Cell-mediated immunity (CMI) in nephrotic syndrome (Ns).
N. P. Ma/lick, R. J. Williams, H. McFarlane, A. Medina, W.
McN. Orrm, G. Taylor and G. Williams, The Royal Infirmary,
Manchester, England. To determine if CMI to renal antigens is
present in NS migration inhibition to antigen derived from whole
human foetal kidney (FKA) was tested in 27 patients with NS
after each had a renal biopsy and in 23 control subjects without
renal disease.
Results of leucocyte-migration test
Lesion Number
of patients
Inhibition of
migration (FKA)
a) Minimal change 8 8
b) Diffuse proliferative 7 6
c) Focal proliferative 4 2
d) Epimembranous 6 3
e) Membrano-proliferative 2 1
Total 27 20
Control 23 2
CMI to renal antigens appears to be present in several types of
NS. All 8 patients in Group A had a steroid sensitive lesion and
the finding of CMI is new evidence of immunological involve-
ment in this form of NS. Immunological processes are involved
in determining the course of proliferative or membranous lesions
and CMI may be an important factor in this regard.
Immunity to glomerular basement membrane in nephritis. M.
Macanovic and D. K. Peters, Royal Postgraduate Medical School,
London, England. Evidence for immunity to glomerular basement
membrane was looked for in patients with various types of
nephritis. The following techniques were used: 1) immuno-
fluorescent and light microscopy of renal biopsies; 2) a specially
devised assay system for detecting circulating antibodies to
glomerular basement membrane, in which glomerular basement
membrane antigens were coupled to red blood cells using glutaral-
dehyde; 3) the leucocyte migration technique of Soberg and
Bendixen, for evidence of cellular immunity to glomerular
basement membrane and streptococcal membrane antigens. A
good correlation was found between linear deposition of IgG
and C3 in glomerular capillary walls and passive haemaggluti-
nation tests for circulating antiglomerular basement membrane
antibodies. Cellular sensitivity to GBM antigens was found in
patients with proliferative glomerulonephritis, Goodpasture's
syndrome and some cases of vascular lesions (Henoch-Schonlein
purpura, acute cortical necrosis), regardless of whether the immu-
nofluorescent appearance showed linear immunoglobulin deposi-
tion or not. The majority of patients with chronic proliferative
glomerulonephritis were also sensitive to streptococcal membrane
antigens. Normal subjects, patients with advanced renal failure,
chronic pyelonephritis and minimal change nephritis showed no
evidence of cellular immunity to the antigens tested.
Immune responses in uremia. J. M. Boulton-Jones, .1. S. Came-
ron and R. Vick, Royal Postgraduate Medical School and Guy's
Hospital, London, England. Uremic patients or animals have an
impaired ability to reject skin grafts or to produce a delayed
hypersensitivity type of reaction when skin tested, but there is
disagreement about their ability to produce a humoral antibody
response and their lymphocytes, reaction to PHA when cultured
in autologous serum. In this study two antigens were used:
streptokinase-streptodornase (SKSD) and keyhole limpet hae-
mocyanin (KLH); 1) SKSD. Skin tests, lymphocyte transforma-
tion (LT) and macrophage migration inhibition (MMIF) studies
were carried out. 2) KLH. 200 ug. s.c. was used to immunise.
Antibody titres were measured by a red cell haemagglutination
technique on days 0, 7, 14 and 28. Skin tests were performed on
day 12. Lymphocyte transformation reactions on day 0 and 14.
Four groups were studied: 1) normal subjects; 2) patients on
long term haemodialysis, 3) patients with CRF and a GFR of
less than 10 ml/min; 4) patiets with CFR and a GFR of 10—20
mI/mm. The results show that all immune responses tested were
depressed in patients with a GFR of less than 10 mI/mm or on
regular haemodialysis. These were depressed in the following
order: MMIF, skin test and LT to antigen. Humoral antibody
production was also depressed but the response of uremic
lymphocytes to PHA in autologous (uremic) serum was normal.
Schönlein-Henoch nephritis. S. R. Meadow, E. F. Glasgow,
R. H. R. White, M. W. Moncrieff, J. S. Cameron and C. S. Ogg,
Department of Pediatrics and Child Health, The University of
Leeds, England. We report the clinical and laboratory findings of
88 patients with renal manifestations of Schönlein-Henoch Syn-
drome, all of whom were studied by renal biopsy. The patients'
ages ranged from 2 to 19 years. Evidence of recent streptococcal
180 Abstracts
infection was obtained in 33 children, but their illness was indis-
tinguishable from that of the remainder. Serum C3 levels were
normal in all patients. Differential renal clearances of plasma
proteins showed moderately or poorly selective proteinuria in
most patients and appeared to have little prognostic value. The
clinical manifestations of renal involvement were usually apparent
early in the course of the illness, occurring within one month
of onset in 75 patients. They ranged in severity from microscopic
haematuria alone to a nephrotic syndrome which often followed
an acute nephritic onset. Children with severe renal involvement
tended t be older and to have more prolonged systemic
manifestations, as well as troublesome alimentary symptoms.
Light microscopy of renal biopsy specimens revealed minimal
changes in 15 patients, the remainder showing proliferative
glomerulonephritis ranging in severity from minor lesions of
focal distribution to diffuse involvement, including crescents.
The duration of follow-up ranged from 3 mos to 16 yrs from
onset. Three children died within 9 mos of onset; of 59 survivors
who were followed up for more than 2 yrs, 34 were normal when
last seen, 17 had minor urinary abnormalities, 6 had heavy
proteinuria with or without hypertension and two had deteriorat-
ing renal function. It was not possible to demonstrate any
favorable effect of corticosteroids or cytotoxic drugs, used
singly or in combination. There was a fairly good correlation
between the severity of clinical presentation and the morphologi-
cal appearances. A clinical presentation which included both
nephritic and nephrotic features, and the involvements of more
than 45% of glomeruli with crescents were identified as the two
factors of greatest prognostic significance.
Evidence in the perfused kidney for Na reabsorption not media-
ted by Na-K-ATPase. B. D. Ross, A. Leaf and F. H. Epstein,
Nuffield Department of Clinical Biochemistry and Metabolic
Research Laboratory, Nuffield Department of Clinical Medicine,
Radcliffe Infirmary, Oxford, England. It is known that ouabain
interferes with reabsorption of Na by the kidney, presumably
by inhibiting Na-K-ATPase. The degree to which Na transport
is dependent on Na-K-ATPase is not clear because complete
inhibition by cardiac glycoside cannot be achieved in the intact
animal. The right kidney of 300—400 g rats was isolated and perf u-
sed with 6% bovine albumin in Krebs-Ringer-bicarbonate buffer,
gassed with 5% C02-95% 02, with 2.5 mM butyrate and 5.5 mM
glucose. The preparation was stable over 1—2 hours, reabsorbing
80—95% of GFR at a filtration rate of 0.25 to 0.50 mI/mm. The
addition of 2x 102 M ouabain only lowered reabsorption to
50% of GFR, though 1/4 of this concentration completely inhibits
rat kidney Na-K-ATPase. Elimination of metabolic energy
available from electron transport and glycolysis by the addition
of cyanide and iodoacetamide completely inhibited reabsorption
and U/P inulin approximated 1.0. These experiments supply
evidence for a second sodium pump for tubular transport, not
dependent on Na-K-ATPase.
A merhodfor detecting clotting in dialysis shunts using a thermo-
graphic monitor. J. R. Salaman, J. Chu and D. L. Crosby,
K. R. U. F. Institute of Renal Disease, Cardiff Royal Infirmary,
Cardiff, Wales. The external arterio-venous shunt has greatly
facilitated chronic dialysis for patients with renal failure. It
suffers from the disadvantage that clotting is prone to occur, and
unless this is recognised early, declotting of the shunt may be
unsuccessful. Since clotting is accompanied by cooling of the
shunt we have used a thermo-graphic material as a means of moni-
toring shunt flow and of warning patients when clotting has
occurred. Thermographic materials change colour at different
temperatures and products are available that will respond to
temperature variations within a precise range. Four such materi-
als were studied. Thermographic "spots" were attached to
segments of shunt tubing and their colour observed at different
flow rates, both in experimental and clinical situations. In an
experimental model it was found that material R35 was the most
suitable, since it would register a change in colour whenever flow
rates fell below 14 mI/mm. Materials R33 and R35 were attached
to the shunts of 25 patients, ten of which had a total of 20 clotting
episodes. In all but one instance the episode was heralded by a
change in colour of the shunt "spot". Early recognition of these
episodes allowed for easy declotting of the shunts in most cases
and it is hoped that with this device it will be possible to extend
considerably the working lives of these shunts.
